Background Low back pain (LBP) is one of the most prevalent occupational health problems in industrialized countries. Little is known about the epidemiology of LBP in developing countries.
Introduction
Low back pain (LBP) is one of the most common occupational health problems in industrialized countries and is associated with considerable absence from work and loss in productivity, resulting in financial burdens to employers, employees and health care systems [1, 2] . Studies of the epidemiology of LBP have implicated mechanical risk factors, such as manual handling, carrying heavy loads and work-related posture [3, 4] . Other studies have demonstrated the role of psychosocial factors, such as high and low job demands, low job satisfaction, low levels of support from colleagues, low decision making power and low job control in LBP [5, 6] . Some studies have found psychosocial aspects to be more strongly predictive of LBP and its progression compared with mechanical exposures [7, 8] . Similarly, psychological factors such as distress, depressive mood and somatization predict both the onset and outcome of LBP [9, 10] . Prospective cohort studies in LBP have reported psychological distress and somatization as having an important role in the progression to chronicity in LBP [10] . However, there is a paucity of work looking at individual psychological factors in addition to workplace factors in one study [9, 11] . Moreover, the majority of literature on LBP is restricted to industrialized countries. Little is known about the epidemiology of LBP in the rest of the world, where the majority of the working population resides [5, 12] .
The cotton textile industry is one of the oldest industries in Nepal, employing ~300 000 people and accounting for more than half of the country's export business in 2001 [13] . Despite the large population of workers employed in this sector in Nepal, and the physical nature of the tasks involved, there has been no research on its effect on musculoskeletal health. It is estimated that, worldwide, 37% of LBP is attributable to occupational risk factors [2] . Hence, defining the relative contributions of occupational exposures to LBP in developing countries is crucial in preparing interventions to reduce the burden. This study aimed to investigate the prevalence of LBP in Nepalese textile workers, and to investigate the role of physical demands and work posture in the reporting of back pain. Furthermore, we wished to determine whether the reporting of LBP was related, as has been reported in industrialized countries, to common somatic complaints.
Methods
A cross-sectional survey was conducted from March 2008 to March 2009 in the textile industry in Kathmandu, Nepal. The study population comprised workers from four different sectors (garment, weaving, carpet and recycling) undertaking a variety of manual tasks. The workplaces were largely identified by those listed in the local telephone directory and from word of mouth. The garment factories included in the study produced garments for western brands. The factories produced mainly cotton garments and some hemp and linen garments. Cutting, stitching and packaging were carried out in the factories. The carpet factories produced woollen and some cotton and silk carpets. Spinning, weaving, finishing and packaging were performed in the factories. The weaving factories mostly produced cotton and mixtures of wool and polyester clothing. Workers performed dyeing, spinning, weaving and packaging. The recycling sectors produced fibres using all sorts of fabric waste from nearby weaving and garment factories. The workers studied were responsible for sorting pieces, tearing them apart manually and shredding them into fibres. Ethical approval for the study was obtained from the Nepal Health Research Council. Approval was also obtained at managerial level with the participating factories and consent was obtained from individuals who participated. The study was part of a study focused on respiratory health, the results of which have been reported previously [14] .
The study questionnaire was translated into Nepali and translated back into English to verify its accuracy. Two interviewers delivered the questionnaire in local dialect. Workers were asked whether they had experienced pain lasting one day or longer in the past month. If they responded positively, they were asked to shade the area of pain in a body manikin. Individuals were defined as having LBP if they shaded any of the area between the 12th rib and the lower gluteal folds (see Figure 1 ). The questions on occupational exposure to mechanical factors were adapted from the Manchester Occupational Physical Demands Questionnaire, a tool previously validated in occupational settings [15] . Individuals were asked about eight types of manual handling activities (lifting weight with one hand, lifting weights with both hands, carrying weights with one hand, carrying weights with both hands, carrying weights on one shoulder, carrying weights above shoulder level, pushing weights and pulling weights) performed during the most recent working day at the time of the interview. Individuals were also asked about their posture (standing, sitting and kneeling). Two questions on unrelated somatic symptoms were included in the questionnaire. The individuals were asked if they had 'ever lost your voice for 30 minutes or over' and 'ever had any difficulties in swallowing things'. These questions were taken from The Somatic Symptom Checklist, a screening tool for somatization disorder [16] . The tool was previously validated in population-based studies [17] and these individual questions were found to be the most strongly related to the reporting of pain in UK population studies.
We analysed the data using SPSS (statistical software, version 17). Association between LBP and demographic features was described using the chisquare test. Univariable associations of LBP with occupational mechanical factors and somatic symptoms were summarized using odds ratios (ORs) with 95% confidence interval (CI). The univariable analyses were then adjusted for age, sex and occupation. Finally, a multivariable logistic model was created with variables with P-value <0.1 in the adjusted univariable analysis entered into the multivariate model. The multivariate model was mutually adjusted for all the other risk factors in the model and age, sex and occupational sector.
Results
Of 1025 textile workers approached, 938 participated, giving a participation rate of 92%. Participants from the garment, carpet, weaving and recycling industries numbered 223, 224, 271 and 220, respectively. The median age of the participants was 30 (IQR 23, 37) years and 63% were male. The 1 month period prevalence of LBP was 35% (n = 324). LBP was more common in female than male workers (45% versus 28%; P < 0.001) and in older workers (>25 years, 38%; 16-25 years; 28%, P < 0.01). The prevalence of LBP varied across the sector (P < 0.001), the highest prevalence being reported in the weaving and carpet sectors (44%, n = 119 and 42%, n = 94, respectively), with lower prevalence in the garment sector (27%, n = 61) and the recycling sector (23%, n = 50). Several work-related mechanical factors were associated with increased odds of reporting LBP (Table 1) . Univariable analysis of physical demands showed that workers who lifted weights with one hand were more likely to report LBP (OR 1.7, 95% CI 1.1-2.8), as were those who pulled weights (OR 1.6; 95% CI 1.1-2.2), pushed weights (OR 1.6; 95% CI 1.2-2.3) and carried weights on one shoulder (OR 1.5; 95% CI 1.0-2.0). None of the postural factors examined were associated with LBP. Workers who reported at least one somatic symptom had double the odds of LBP (OR 2.4; 95% CI 1.7-3.4), and the risk was increased approximately three times if they reported both of the somatic symptoms (OR 2.7; 95% CI 1.4-5.1).
Although variables with a P-value <0.10 in the univariate analysis were included in the multivariable analysis, pulling weight was excluded from the multivariable model, to avoid collinearity in the final model, as it was strongly correlated with pushing weight (r = 0.9) and was less strongly associated with LBP in the univariable analysis. Hence, four variables were entered into the multivariable model together with age, sex, and textile sector to assess the independent associations with LBP (Table 2) . Although all mechanical factors were independently associated with higher risk for LBP, none was large or statistically significant. Independent risk factors for reporting LBP were reporting somatic symptoms, gender and age. In the multivariable analysis workers who reported at least one somatic symptom were twice as likely to report back pain (OR 2.1; 95% CI 1.4-3.1) compared with those workers who did not, and this risk was increased to nearly three times if they reported both of the somatic symptoms (OR 2.8; 95% CI 1.5-5.4). Female workers were twice as likely as males to report LBP (OR 2.2; 95% CI 1.5-3.1). The risk of reporting LBP increased with age (OR 1.6; 95% 1.1-2.3) for age group 26-35 years and (OR 1.7; 95% CI 1.2-2.5) for >35 years.
Discussion
This study among Nepalese textile workers showed a high prevalence of LBP comparable to Western occupational populations. Reporting of somatic symptoms was found to be the strongest predictor for reporting LBP, in addition to gender and age. No independent association was found between mechanical load, work posture and LBP.
The major strength of the study is the large sample size with workers from multiple occupational sectors of textile industry and a very high participation rate (92%). However, there are a number of methodological issues. We measured LBP using a questionnaire and did not assess severity of LBP, functional limitations or work disability caused (or not) by LBP. Workers might have underreported symptoms through fear of losing their jobs, or because some back pain is considered normal in Nepal. A review of underreporting of work-related disorders identified several reasons, including fear of reprisal, believing pain to be an expected consequence of work and age and a desire not to lose their job [18] . We asked individuals about manual handling activities and work posture on the most recent working day at the time of the interview. This may not reflect the true exposure of a typical working day, but walk-through surveys of the factories showed limited day-to-day variation in work patterns. The healthy worker effect may have biased our findings, i.e. underestimated the prevalence and magnitude of associations [19] . Individuals must be relatively healthy to be employable in the physically demanding textile industry. Our study was carried out in the capital city with better health care access than other parts of the country. However, it was not possible to assess this effect due to the cross-sectional design of this study. The lack Mutually adjusted for all other risk factors, including age, sex and occupational sector. **P < 0.01, ***P < 0.001.
of a national population database of health status makes it impossible to explore whether the musculoskeletal health of textile workers differs from the general population. Finally, we did not attempt to identify the role of psychosocial factors such as job demands, job control, workplace monotony, social support and job satisfaction, which have been consistently reported as an important risk factor for reporting LBP. The prevalence of LBP in our study was higher than in a study of Indian textile workers [20] but lower than in a study of Turkish textile workers [21] . However, neither of these studies explicitly described their methods of exposure and outcome assessment.
Our study found that somatization was the strongest independent risk factor for reporting LBP. Somatization has been associated with musculoskeletal pain in community settings [10, 17] but has been less commonly studied in the workplace. Our findings corroborate those of a recent large survey of Japanese workers (nurses, office workers, sales/marketing personnel and transportation), which reported somatization as the strongest and most consistent risk factor for LBP (OR 3.1, 95% CI 2.4-4) [22] . Another survey of Greek workers (nurses, office workers and postal clerks) reported that somatizing workers had more than a 5-fold increased risk of reporting multiple site pain including LBP [23] . A strong association of LBP with mental health disorders has been consistently shown in previous studies in developed and developing countries [24] . Although our study is cross-sectional in design, longitudinal studies have indicated that somatization and other psychological factors predict the onset of LBP and the transition from acute to chronic LBP [9, 25] .
Manual handling activities and work postures had no strong or statistically independent influence on LBP in our study. The effect of mechanical factors on LBP is currently under debate. A recent review summarizing the influence of mechanical factors on reporting of LBP included 12 studies reporting 34 heavy physical work exposures such as lifting, pushing, and material handling and found that 26 of these exposures had no significant association with LBP [26] . Seven of 12 studies in the review reported no significant association between manual handling and LBP, providing conflicting evidence of heavy physical work as risk factor for LBP. Evidence for specific work postures such as standing and walking is also controversial; some studies reporting increased risk [27] and others not [1] . Recently, a number of reviews attempted to identify the causal and independent contribution of mechanical and postural factors on the incidence of LBP [28] [29] [30] . These suggest that workplace activities like manual handling, carrying heavy loads, pushing/pulling weights, sitting and standing are unlikely to cause LBP independently in working populations.
Our study suggests that mechanical load may not be the leading cause of LBP and adds to evidence that psychological factors are important in LBP. This finding supports that reported in industrialized countries where occupational/ physical exposures are common. Interventions to reduce the burden of LBP in such settings should be multifaceted and include psychological factors. A well-designed, longitudinal study with more detailed assessment of mechanical exposures may help explore the relationship between LBP and occupational, physical and psychological factors.
Key points
• Low back pain is common in occupational settings in developing countries.
• Reporting somatic symptoms is the strongest predictor for reporting low back pain.
• Psychological factors are globally important in the aetiology of low back pain.
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